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(54) PRODUCTION OF ELECTRIC CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an electric circuit board having 
required rigidity, heat resistance, solder resistance and coefficient of 
thermal expansion by employing an easy plating resin having a 
composition of the mixture of polyphenylene sulfide resin and polyester 
resin, an inorganic fiber and an inorganic filler subjected to palladium 
chloride treatment. 

SOLUTION: The circuit part 2 of a circuit board 1 is one surface 
exposed part of predetermined type composed of an easy plating resin 
material and an electric circuit is formed thereat by plating. The easy 
plating resin is a composition of a mixture of polyphenylene sulfide resin 
and polyester resin, an inorganic fiber and an inorganic filler subjected to 
palladium chloride treatment. The composition is excellent in mechanical 
properties, e.g. tensile strength and bending strength, heat resistance 
and adhesion to plating. More specifically, a drawback inherent to PPS 
resin, i.e., insufficient softness of plating, is improved by mixing an 
inorganic filler subjected to palladium chloride treatment and adhesion to 
plating is also enhanced. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis docunnent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](b) It is a Plastic solid which consists of one mold which was formed by ****5Mc5|c*** resin, and which 
was defined beforehand, and one mold which was formed by (**) difficulty plating nature resin, and which was 
defined beforehand. Are together put so that the above-mentioned (b) and (**) may form a pattern of an electric 
circuit on the surface of a Plastic solid, and injection molding is carried out in one. In a manufacturing method of 
an electric circuit board which performs and manufactures nonelectrolytic plating into a portion equivalent to a 
pattern of an electric circuit of the postforming body surface, The above-mentioned manufacturing method 
which is a constituent which consists of an inorganic filler in which ***5Mc***3fc* resin carried out palladium 
chloride treatment to a mixture of polyphenylene sulfide resin and polyamide resin, and inorganic fibers. 
[Claim 2]The manufacturing method according to claim 1 which is a constituent in which difficulty plating nature 
resin consists of a mixture of polyphenylene sulfide resin and polyamide resin, and inorganic fibers. 
[Claim 3]The above-mentioned manufacturing method which is a constituent which consists of an inorganic filler 
in which ********** ^esin carried out palladium chloride treatment to a mixture of polyphenylene sulfide resin 
and polyester resin, and inorganic fibers in a manufacturing method of the electric circuit board according to 
claim 1. 

[Claim 4]The manufacturing method according to claim 3 which is a constituent in which difficulty plating nature 
resin consists of a mixture of polyphenylene sulfide resin and polyester resin, and inorganic fibers. 
[Claim 5]The manufacturing method according to claim 1 or 3 which is a crystalline thermoplastic resin 
composition in which difficulty plating nature resin has molding shrinkage and a coefficient of thermal expansion 
similar to ********** resin. 

[Claim 6]The manufacturing method according to claim 1 or 3 with which the etching process of the portion 
equivalent to a pattern of an electric circuit of a molded body surface is carried out. 



[Translation done.] 
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DETAILED DESCraPTlGN 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the electric circuit board which 
patternizes a conducting circuit directly to a molded body surface. It is related with the manufacturing method o1 
the electric circuit board which could fabricate precisely the circuit narrow line part of the molded body surface, 
and was excellent in the plating adhesive property in the circuit corresponding part of a molded body surface in 
more detail. 
[0002] 

[Description of the Prior Art]It is required that a precise pattern should be formed in the circuit of an electric 
circuit board, and it should have the smooth surface. That is, it is required for plating of a circuit part to have a 
smooth result and strong plating adhesion strength. Conventionally, since plating adhesion acceleration 
treatment is difficult for the crystalline thermoplastics which cannot be easily invaded by acid and the alkali 
solvent, use to the circuit part to plate has been made difficult. For example, crystalline thermoplastics of 
JP.S63-50482.A is unsuitable as a material which does not receive influence on parenchyma even if it carries 
out adhesion acceleration treatment, but remains in adhesion plating in the hydrophobic state with tolerance, anc 
is equivalent to a circuit part. However, it is indicated that formless thermoplastics is suitable as a material 
which is equivalent to a circuit part since it becomes hydrophilic nature by adhesion acceleration treatment and 
comes to be rich in compatibility with nonelectrolytic plating. For this reason, even if it performs nonelectrolytic 
plating to crystalline thermoplastics, it has problems, like that adhesive strength and surface smoothness run 
short and cost is high. Although it is thought that the material price of PPS (polyphenylene sulfide) is 
comparatively cheap, and it is useful as a material which is equivalent to a circuit part since it excels in heat 
resistance, dimensional stability, etc., since plating adhesion treatment is difficult, it has not come to be put in 
practical use. For example, although JP,H1~'1 36394,A mentions PPS as one of the ********** thermoplastics 
materials, since plating adhesion treatment is difficult, concrete explanation is not made at all. Although JP,H1- 
184983,A mentions liquid crystalline polyester resin as ********** resin, since it produces shaping orientation 
peculiar to a liquid crystal, curvature is large as an electric circuit component, and it is weak, or has problems, 
like a price is high. 
[0003] 

[Problem(s) to be Solved by the Invention]Since crystalline thermoplastics is excellent in melting mobility, it is 
suitable for making minute mold goods. For this reason, it is considered a material suitable for manufacture of 
the minute pattern needed for an electric circuit board. However, plating adhesion treatment is difficult and has 
not come to be put in practical use. This invention aims at offer of the electric circuit board which has the 
rigidity, the heat resistance, the solder-proof nature, and the coefficient of thermal expansion which are requirec 
of an electric circuit board, and was excellent in the plating adhesive strength of a circuit corresponding part. 
[0004] 

[Means for Solving the Problem]As a result of striving for research wholeheartedly that the above-mentioned 
purpose should be attained, this invention persons find out that a syndiotactic polystyrene constituent can attair 
the above-mentioned purpose, and came to complete this invention. Namely, one mold (b) whose this invention 
is characterized by that the above-mentioned manufacturing method which is a constituent comprises the 
following, which was formed by ********** resin and which was defined beforehand, It is a Plastic solid which 
consists of one mold (**) which was formed by difficulty plating nature resin, and which was defined beforehand, 
A manufacturing method of an electric circuit board which performs and manufactures nonelectrolytic plating 
into a portion which is together put so that the above-mentioned (b) and (**) may form a pattern of an electric 
circuit on the surface of a Plastic solid, and injection molding is carried out in one, and is equivalent to a pattern 
of an electric circuit of the epigenesis mold surface. 
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********** resin is a mixture of polyphenylene sulfide resin and polyamide resin. 
Inorganic fibers. 

An inorganic filler which carried out palladium chloride treatment. 

setting this invention to a manufacturing method of the above-mentioned electric circuit board furthermore — 
********** resin — a mixture of polyphenylene sulfide resin and polyester resin — the above-mentioned 
manufacturing method which is a constituent which consists of an inorganic filler which carried out palladium 
chloride treatment to inorganic fibers is provided. 
[0005] 

[Embodiment of the Invention]Hereafter, the substrate of this invention is explained based on an accompanying 
drawing. Drawing 1 shows the top view of the electric circuit board of this invention, and drawing 2 shows the A- 
A' line sectional view of drawing 1 . In drawing 1 > the circuit part 2 of the electric circuit board 1 is a surface 
exposed portion of one mold (b) which comprised a ********** resin material and which was defined 
beforehand. The remaining non-circuit parts 3 are the surface exposed portions of one mold (**) which 
comprised a difficulty plating nature resin material and which was defined beforehand. An electric circuit is 
formed in the circuit part 2 by plating. 

[0006]The substrate of this invention is manufactured by the two-color-molding method which carries out 
injection molding in one using a ********** resin material and a difficulty plating nature resin material. It is as 
follows when shown concretely. 

(1) One mold (b) which consists of ********** resin materials corresponding to a circuit set portion and which 
was defined beforehand is made, As it sets in the cavity of the metallic mold which has the cavity which formed 
the substrate whole figure for this, restoration shaping of the space part is subsequently carried out with a 
difficulty plating nature resin material and the pattern of an electric circuit is formed on a substrate face, it is 
the method of carrying out injection molding, combining a circuit formation part and a non-circuit part in one. 
When carrying out injection molding of mold (**) of a non-circuit part and there is a possibility that the flow of a 
difficulty plating nature resin material may be checked, it is preferred to form the hole 4 in mold (b). Although 
only the fine portion equivalent to a circuit part may be fabricated, the portion 5 which forms the circuit out of 
which it comes to a substrate face among mold (b)s is made fine, and it may be made to connect the circuit 
formation part 5 by the connecting part 6 inside a substrate, as shown in drawing 2 . 

(2) It is the method of forming a non-circuit part with a difficulty plating nature resin material, and subsequently, 
carrying out injection molding of this contrary to (1), so that a space part may be filled up with a ********** 
resin material in the inside of another metallic mold for circuit part formation. 

[0007]Since only a circuit formation part will be plated when plating processing of the surface is carried out, the 

substrate fabricated with the described method can form a desired circuit on a substrate. In this invention, since 

adhesion of plating is strengthened, an etching process can also be performed to the circuit part which should 

plate in a suitable stage. An etching process may be performed in the mold-goods independent stage of the 

portion equivalent to the circuit formed by ********** resin, or the stage of the mold goods which unified the 

circuit corresponding part and the non-circuit corresponding part. When using the butadiene series high 

molecular compound which carried out palladium chloride treatment as a medicine used for an etching process, 

potassium dichromate or the sulfuric acid solution of a chromic anhydride is mentioned In using the inorganic 

filler which carried out palladium chloride treatment, it uses a suitable medicine, choosing according to the kind 

of filler. For example, the following medicine is mentioned. 

** Potassium dichromate or sulfuric acid solution of inorganic chromic acid. 

** The solution of a stannic chloride and chloride, a hydrochloric acid aqueous solution, etc. 

** Solution containing alpha-halogenated-aliphatics carboxylic acid (the 1st ingredient) which is 2-5 carbon 

atom, and mineral acid (the 2nd ingredient). The 1st ingredient is carboxylic acid shown by the following formula 

(Dand (2). 

CnH2n.lCH2.rnXmCOOH (1) 
CX3COOH (2) 

[X show F, 01, or Br among a top type, m shows the integer of 1-2 and n shows the integer of 0-3.] 
It is as follows when the compound expressed by the upper type (1) and (2) is illustrated concretely. 
Monochloroacetic acid, dichloroacetic acid, trichloroacetic acid, monochloro propionic acid, dichlorobutanoic acid 
a monochloro valeric acid, dichlorovaleric acids and these fluoride, or a bromination object. Chloride or sulfuric 
acid is illustrated as mineral acid of the 2nd ingredient. Two or more sorts which also spread a kind as the 1st 
ingredient or the 2nd ingredient can also be mixed and used. 

** Solution which uses hydroxide of an alkaline metal, or hydroxide of alkaline-earth metals as the main 
ingredients. As an alkaline metal, strontium, barium, etc. are illustrated as lithium, sodium, potassium, and 
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alkaline-earth metals. 

[0008]When not adding the inorganic filler which carried out palladium chloride treatment generally, the 
constituent of PPS resin and polyamlde resin or the resin composition of PPS resin and polyester resin is 
difficulty plating nature, and can be used as a raw material of mold (**) of this invention in this case. In order to 
make these resin compositions into ********** and to use it as a raw material of mold (b) of this invention, it is 
required to carry out the next processing. That is, combination mixing of the inorganic filler which carried out 
palladium chloride treatment to these resin compositions with inorganic fibers is carried out. Mechanical 
properties, such as tensile strength and flexural strength, and heat resistance are excellent, and the constituent 
produced by performing it above is excellent in the adhesive property with plating. That is, the shortage of 
smoothness of plating which is a fault peculiar to PPS resin is substantially improved by combination mixing of 
an inorganic filler which carried out palladium chloride treatment, and an adhesive property with plating also 
improves substantially. By using the constituent of the same presentation for these resin compositions as 
difficulty plating nature resin mostly except for the point which has not blended the inorganic filler which carried 
out palladium chloride treatment to the constituent which carried out combination mixing of the inorganic fibers, 
i.e., a ********** resin composition. It can paste up as better as difficulty plating nature resin, and ********** 
resin can prevent generating of the fault of a gap of both by a temperature change, a gap, etc. 
[00093a commercial product can be used for the PPS resin used by this invention irrespective of a bridge 
construction type and line type any. The polyamide resin in which the polyamide resin used by this invention is 
obtained from commercial nylon 6, Nylon 66, xylylene diamine, and straight chain aliphatic dibasic acid, The 
simple substances of the polyamide resin obtained from an aliphatic diamine compound and xylylene dicarboxylic 
acid, such as hexamethylenediamine, or these mixtures can be used. The rates of PPS resin and polyamide resin 
in the resin composition of PPS resin and polyamide resin are 10 to 90 % of the weight of PPS resin, and 90 to 
1 0 % of the weight of polyamide resin. 

[0010]The polyester resin used by this invention means the thermoplastics marketed. As a model unit, there are 
polyethylene terephthalate resin, polybutyrene terephthalate resin, etc., and both these simple substances or 
these mixtures can be used. The rates in the resin composition of PPS resin and polyester resin are 10 to 90 % 
of the weight of PPS resin, and 90 to 10 % of the weight of polyester resin. 

[0011] As inorganic fibers used by this invention, if the intensity of resin and rigidity can be raised, there will be 
no restriction in particular For example, the glass fiber currently used widely may be sufficient. The loadings of 
inorganic fibers are ten to 60 weight section preferably five to 80 weight section to resin composition 1 00 weight 
section. At less than the above-mentioned minimum, there are few reinforcing effects and it is difficult to obtain 
the mechanical strength to expect and rigidity. If the above-mentioned maximum is exceeded, molding workability 
will get worse, the surface appearance of a plating layer will be spoiled, and the adhesion strength of a plating 
layer also falls. 

[0012]With the inorganic bulking agent which is used by this invention and which carried out palladium chloride 
treatment, addition mixing of the palladium chloride is carried out at an inorganic bulking agent. As an inorganic 
bulking agent, a magnesium silicate, a calcium silicate, aluminum silicate, Silicate compounds, such as kaolin, talc, 
clay, diatomaceous earth, and wollastonite, Carbonate compounds, such as phosphate compounds, such as 
magnesium phosphate, calcium phosphate, phosphoric acid barium, zinc phosphate, magnesium pyrophosphate, 
and calcium pyrophosphate, calcium carbonate, and magnesium carbonate, etc. are illustrated. Although what is 
generally marketed can be used as an inorganic bulking agent, as for the particle diameter of 20 micrometers or 
less, a thing with a particle diameter of 5 micrometers or less is used preferably. If particle diameter is larger 
than the above-mentioned maximum, roughening of a substrate face will become excessive, plating adhesive 
strength will fall, and the appearance on the surface of plating will be spoiled. Addition mixing of the palladium 
chloride is preferably carried out in the range of 0.01 to 1.0 weight section 0.001 to 2.0 weight section to 
inorganic filler 100 weight section. If there are few loadings of a palladium chloride than the above-mentioned 
minimum, plating adhesive strength will be spoiled. Since an inorganic bulking agent tends to be invaded by the 
chemicals for etching, it can raise plating adhesion strength further by performing an etching process. The 
loadings of the inorganic bulking agent which carried out palladium chloride treatment are ten to 90 weight 
section preferably five to 100 weight section to resin composition 100 weight section. It becomes insufficient 
roughening of the substrate face according that it is less than the above-mentioned minimum to etching, the 
adhesion strength of a plating layer becomes low; surface smoothness gets worse, and the appearance of a 
plating layer is spoiled, 

[0013]The crystalline thermoplastic resin composition which has molding shrinkage and a coefficient of thermal 
expansion similar to a ********** resin composition as a difficulty plating nature resin composition is suitable. 
For example, use of the mixture of the same PPS resin and polyamide resin as a ********** resin composition 
or the constituent which consists of the mixture, inorganic fibers, and inorganic bulking agent of PPS resin and 
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polyester resin is suitable. As a difficulty plating nature resin composition, syndiotactic polystyrene, Inorganic 
fibers and an inorganic bulking agent are blended with simple substances, such as PPS resin, polyamide resin, 
polyester resin, and polypropylene resin, a mixture, or these, and it may be made to have molding shrinkage 
almost similar to a ********** resin composition etc. 

[0014]Aiso in any of a ********** resin composition and a difficulty plating nature resin composition, various 
additive agents by which normal use is carried out, such as stabilizer and a melting flow improving agent, can be 
added. For example, they are the resin composition which improved the molding workability by addition of an 
additive agent, the resin composition which improved fire retardancy, etc. Although mixing of the various above- 
mentioned ingredients can be carried out by various methods, it is the method of carrying out melt kneading, 
using the usual vent type extruder as a desirable thing. 
[0015] 

[Effect of the Invention]Without spoiling the heat resistance of PPS resin which it originally has, and the melting 
mobility which high intensity, polyamide resin, and polyester resin have according to the manufacturing method o' 
this invention, intensity sufficient as a substrate is held and the electric circuit board which has solder heat 
resistance called for 10 seconds at 250 ** - 280 ** is provided. According to this invention, the manufacturing 
method of the electric circuit board which improved the plating adhesive property of PPS resin is provided. The 
coefficient of linear expansion of PPS resin is the closest to metal among plastics, and since heat resistance is 
excellent, it is hard to produce the metal exfoliation by the metal of a plating portion, and the thermal expansion 
difference between resin, and has the advantage that the adhesion of a plating portion is highly maintainable. 
Since the constituent of PPS resin and polyamide resin which are furthermore used for the manufacturing 
method of this invention, or the constituent of PPS resin and polyester resin has good mobility and it can 
fabricate it precisely to a narrow line part, it fits offer of the electric circuit board which has a minute pattern, 
[0016] 

[Example]Based on working example, this invention is explained more to details below. 

Working example 1 PPS-resin 36 weight section, polyester resin (polybutyrene terephthalate resin) 24 weight 
section. After mixing with a mixer glass fiber 1 5 weight section and calcium pyrophosphate 35 weight section 
which carried out addition mixing of 0.05 % of the weight of the palladium chlorides, using the monopodium screw 
die pressing appearance machine, melt kneading was carried out by 260-290 ** of cylinder temperatures, and it 
extruded to strand shape. Subsequently, the constituent which cuts to the pellet type after rinsing cooling, dries 
and consists of PPS resin and polyester resin was obtained. Shaping creation of the specimen was carried out 
using this pellet. About this specimen, plating nature when physical-properties examination and metal plating 
were performed was investigated the law after metal plating performs the next etching process — in 
accordance with the method, it obtained by performing copper chemical plating. 
[0017] 

Etching process ** degreasing ENIREKKUSU PC-1:15 g/L 50 ** 5 minute ENIREKKUSU PC-2:10 ml/I** etching 
KOH solution : 40 to 60 % of the weight 70-80 ** 20 - 40 minute ** neutralization HCI solution : 5 % of the 
weight Room temperature 2 minutes Note : "ENIREKKUSU PC-1." "ENIREKKUSU PC-2" is a product made 
from Ebara YUJI Light.[0018] 

(1) Physical-properties examination Tensile strength (ASTMD639). 1,100 - 1,300kgf/cm^ flexural strength. 

(ASTMD790) The rate of 1,400 - 1,800kgf/cm^ bending flexibility (ASTMD790) 70,000-1 00,000kgf/cm^ heat 
deflection temperature (1.80MPa) (ASTMD648) of 230-250 **. coefficient-oHinear-expansion (ASTMD696) 1,5- 
2.5x1 0"V** molding shrinkage (ASTMD150) ~ a 0.2-0.8% dielectric constant (1 MHz) (ASTMD150) — 3.6 ~ 
dielectric loss (1 MHz) (ASTMD150). 0.01 (2) plating performance Adhesion strength 1.0 kg/cm plating side 
appearance Good With no solder-proof examination blistering (for 250 **and 10 seconds)[0019]working example 
2 PPS-resin 36 weight section and polyamide resin (polymetaxylylene diamide.) 24 weight sections called 
following Nylon MXD 6, glass fiber 15 weight section, After mixing with a mixer wollastonite 20 weight section 
which carried out addition mixing of 0.06 % of the weight of the palladium chlorides with a mean particle diameter 
of 3.5 micrometers, using the monopodium screw die pressing appearance machine, melt kneading was carried 
out by 260-290 ** of cylinder temperatures, and it extruded to strand shape. Subsequently, it cut and dried to 
the pellet type after rinsing cooling, and the constituent of PPS resin and polyamide resin was obtained. Shaping 
creation of the specimen was carried out using this pellet. About this specimen, plating nature when physical- 
properties examination and metal plating were performed was investigated, the law after metal plating performs 
the next etching procejss — in accordance with the method, it obtained by performing copper chemical plating. 
[0020] 

Etching process ** degreasing ENIREKKUSU PC-1:15 g/l 50 **, 5 minutes ENIREKKUSU PC-2:10 ml/1** 
etching Dichloroacetic acid: 60 g/l 30-40 ** 36 % of the weight HCI:87.5 g/l 1 - 5 minutes After-etching rinsing 
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** neutralization NaOH : 20 g/l Room temperature H2O2 : 10 ml/1 3 to 5 minutes[0021] 

(1) Physicahproperties examination Tensile strength (ASTMD639). 1,200 - 1,500kgf/cm^ flexural strength. 
(ASTMD790) The rate of 1.500 - 2,000kgf/cm2 bending flexibility (ASTMD790) 70,000-1 lO.OOOkgf/cm^ heat 
deflection temperature (I.SOMPa) (ASTMD648) of 230-250 **. coefficient-ofHinear-expansion (ASTMD696) 1.5- 

2.5x1 0"V** molding shrinkage (ASTMD150) ~ a 0.3-0.9% dielectric constant (1 MHz) (ASTMD150) — 3.7 ~ 
dielectric loss (1 MHz) (ASTMD150). 0.01 (2) plating performance adhesion strength 1.0 kg/cm plating side 
appearance Good Solder-proof examination With no blistering (for 250 ♦* and 1 0 seconds)[0022]After mixing 
working example 3P PS resin 36 weight section, polyester resin (polybutyrene terephthalate resin) 24 weight 
section, and glass fiber 20 weight section with a mixer, using the monopodium screw die pressing appearance 
machine, melt kneading was carried out by 260-290 ** of cylinder temperatures, and it extruded to strand shape 
Subsequently, it cut and dried to the pellet type after rinsing cooling, and the constituent of PPS resin and 
polyester resin was obtained. Shaping creation of the specimen was carried out using this pellet. The physical- 
properties examination was done about this specimen. 
[0023] 

(1) Physical-properties examination Tensile strength (ASTMD639). 1,100 - 1,300kgf/cm^ flexural strength. 
(ASTMD790) The rate of 1,400 - 1,800kgf/cm^ bending flexibility (ASTMD790) 70,000-1 QO.OOOkgf/cm^ heat 
deflection temperature (1.80MPa) (ASTMD648) of 230-250 **. coefficient-ol^linear-expansion (ASTMD696) 1.5- 
2.5x1 0"V** specific gravity (ASTMD792) ~ dielectric constant (1 MHz) (ASTMD150) 3.6 0.2 to 0.8% of 1.25 
molding shrinkage (ASTMD150). dielectric loss (1 MHz) (ASTMD150) ~ 0.01[0024]An electric circuit board is 
created using the constituent of PPS resin and polyester resin which were obtained in working example 4 
working example 1 and working example 3. The constituent of working example 3 was used as difficulty plating 
nature resin, the constituent of working example 1 was used as ********** resin, and the substrate for electric 
circuits shown in drawing 1 and drawing 2 was manufactured by two-color injection molding. Copper chemical 
plating was performed to this by the same method as working example 1, and the electric circuit board which ha? 
a circuit pattern was obtained. About this electric circuit board, the repetition thermal test for 150 **x 10 
minutes, and -20 **x 10 minutes was carried out. The exfoliation open circuit in a plating part was not accepted. 

[0025]In comparative example 1 working example 1, polyamide 66 resin 60 weight section was used instead of 
PPS resin 36 weight section and polyester weight section 24 weight section, and also it was operated like 
working example 1, and the constituent of polyamide 66 resin was obtained. Shaping creation of the obtained 
piece of a pellet blank test was carried out, it was operated like working example 1, and a physical-properties 
examination and the plating sex test were done. 

(1) Physical-properties examination Tensile strength (ASTMD639). 1,400 - 1,700kgf/cm^ flexural strength. 
(ASTMD790) The rate of 1,900 - 2,300kgf/cm2 bending flexibility (ASTMD790) 60,000-90,000kgf/cm2 heat 
deflection temperature (1.80MPa) (ASTMD648) of 240 ** - 250 **. coefficient-ol^linear-expansion (ASTMD696) 
2.3-2.5x1 0'V** specific gravity (ASTMD792) ~ dielectric constant (1 MHz) (ASTMD150) 3.3 0.2 to 1.0% of 1.3 
molding shrinkage (ASTMD150). Dielectric loss (1 MHz) (ASTMD150) 0.015 (2) plating performance Adhesion 
strength 1.0 kg/cm plating side appearance Good Solder-proof examination Blistering generating (for 250 **and 
10 seconds) 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing H it is a top view of an electric circuit board. 
[Drawing 2] It is an A-A' line sectional view of drawing 1 . 
[Description of Notations] 

1 Electric circuit board 

2 Circuit part 

3 A non-circuit part 

4 Hole 

5 The circuit formation part which comes out to a substrate face 

6 Connecting part 
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